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(57) ABSTRACT

A portable folding wagon includes a wagon frame with a
folding frame and wheels. The folding frame has four scissor
mechanisms, each mechanism has at least a scissor unit. The
top portions of two adjacent scissor mechanisms are rotat-
ably connected by a top connecting base, the bottom por-
tions are rotatably connected by a bottom connecting base;
the bottom connecting base 1s rotatably connected to a
support rod, the bottom connecting base 1s disposed with a
through hole, the top periphery of the through hole of the
bottom connecting base extends upwardly to form a sur-
rounding wall for the support rod to pass through, the bottom
end of the support rod passes through the surrounding wall
and the through hole and connects to the wheel, the top end
of the support rod 1s rotatably connected to a sliding con-
necting piece, the sliding connecting piece 1s slidably con-
nected to the scissor unit.

12 Claims, 9 Drawing Sheets
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1
PORTABLE FOLDING WAGON

TECHNICAL FIELD

The present invention relates to a portable folding wagon.

RELATED ART

Existing portable folding wagons, for example disclosed
in the publishing numbers of CN201210293571.X,

CN201210572499.4 and U.S. Pat. No. 9,073,564B2, com-
prises a wagon {rame, which comprises a folding frame and
wheels. The folding frame comprises four scissor mecha-
nisms surrounding in a rectangle and four flexible pipes. The
scissor mechanism comprises at least one scissor unit, the
top portions of each two adjacent scissor mechanism are
rotatably connected by a top connecting base, the bottom
portions are rotatably connected by a bottom connecting
base; the top end of the flexible pipe 1s fixedly connected to
the top connecting base, the bottom end fixedly passes
through the bottom connecting base. The wheels are
assembled to the bottom end of the flexible pipes. Existing
portable folding wagons have disadvantages: firstly, the
flexible pipes of the folding frame always keep 1n vertical
state that they are subjected to torque during the folding,
unfolding and being pulled, resulting in a shortened service
life of the folding frame; secondly, the flexible pipe com-
prises two pipes that they use much material and cost much;
thirdly, the flexible pipe might stack one’s hand during the
unfolding, so the usage security of the products need
improvement.

SUMMARY OF THE INVENTION

The present invention 1s provided with a portable folding
wagon to overcome the disadvantages of the existing known
technology.

The technical solution of the present invention 1s that:

A portable folding wagon, comprising a wagon frame, the
wagon Irame comprises a folding frame and wheels, the
folding frame comprises four scissor mechanisms surround-
ing 1n a rectangle, the scissor mechanism comprises at least
a scissor umt, the top portions of two adjacent scissor
mechanisms are rotatably connected by a top connecting
base, the bottom portions are rotatably connected by a
bottom connecting base; wherein the bottom connecting
base 1s rotatably connected to a support rod, the bottom
connecting base 1s disposed with a through hole, the top
periphery of the through hole of the bottom connecting base
extends upwardly to form a surrounding wall for the support
rod to pass through, the bottom end of the support rod passes
through the surrounding wall and the through hole and
connects to the wheel, the top end of the support rod 1is
rotatably connected to a sliding connecting piece, the sliding,
connecting piece 1s slidably connected to the scissor unit of
the scissor mechanism.

In another preferred embodiment, the scissor unit com-
prises two linkage rods with the central portion rotatably
connected; The four scissor mechanisms are two first scissor
mechanisms spaced arranged left and right and two second
scissor mechanisms spaced arranged front and back; the top
portion of the linkage rod of the scissor unit of the first
scissor mechanism corresponding to the corner of the rect-
angle 1s slidably connected to the sliding connecting piece.

In another preferred embodiment, the top connecting base
comprises two top rotating joints arranged 1n a right angle,
the two top rotating joints are respectively rotatably con-
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nected to the top end of one linkage rod of the first scissor
mechanism and the top end of one linkage rod of the second
scissor mechanism; the bottom connecting base comprises
two first bottom rotating joints arranged in a right angle; the
two first bottom rotating joints are respectively rotatably
connected to the bottom end of one linkage rod of the first
scissor mechanism and the bottom end of one linkage rod of
the second scissor mechanism.

In another preferred embodiment, the top end of the
support rod 1s fixedly disposed with a fixing base, the fixing
base 1s disposed with a lug, the lug 1s rotatably connected to
the sliding connecting piece, the top end of the lug 1s
disposed on the top surface of the fixing base, a gap 1is
formed between the top connecting base and the top surface
of the fixing base when the folding frame 1s unfolded.

In another preferred embodiment, the first scissor mecha-
nism comprises at least two scissor units arranged front and
back, the second scissor mechanism comprises at least one
sC1ssor unit.

In another preferred embodiment, the lower portions of
two adjacent scissor units of the first scissor mechanism are
rotatably connected by a first central connecting base, while
the top portions are rotatably connected by a second central
connecting base; the folding frame further comprises a
bottom frame, the bottom frame comprises radial mecha-
nisms arranged front and back with the same number as the
scissor units of the first scissor mechanism, the radial
mechanism comprises a central base and four bottom rods
rotatably connected to the central base, the end of the bottom
rod of the radial mechanism 1s rotatably connected to the
first central connecting base or the bottom connecting base
correspondingly.

In another preferred embodiment, the first central con-
necting base 1s connected to the end of one bottom rod of
two adjacent radial mechanisms at the same time.

In another preferred embodiment, the first central con-
necting base comprises two second bottom rotating joints
and two central rotating joints, the two second bottom
rotating joints are respectively rotatably connected to the
bottom portion of one linkage rod of two adjacent scissor
units, the two central rotating joints are respectively rotat-
ably connected to the end of one bottom rod of two adjacent
radial mechanisms.

In another preferred embodiment, the two second bottom
rotating joints are arranged with space right and left, the two
central rotating joints are fixedly disposed at one side of one
second bottom rotating joints and formed splayed.

In another preferred embodiment, further comprising a
pull bar, the second scissor mechanism comprises a scissor
unit, two linkage rods of the scissor unit of one of the two
second scissor mechanisms are connected by a position
base, the position base 1s disposed with a first position
groove; the pull rod mechanism comprises a first pull rod, a
second pull rod rotatably connected to the first pull rod and
a second position groove, the first pull rod i1s rotatably
connected to the position base, the second pull rod, the first
position groove and the second position groove are coupled
in shape.

In another preferred embodiment, the pull rod mechanism
comprises two first pull rods, a second pull rod and an
assembly base, the two first pull rods are arranged with
space; one end of the two first pull rods are rotatably
connected to the position base, while the other end of the two
first pull rods are fixedly connected by the assembly base;
the second pull rod 1s rotatably connected to the assembly
base, the second position groove 1s disposed at the assembly
base.
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Compared to the existing known technology, the present
invention has advantages as follows:

The bottom connecting base 1s disposed with a through
hole, the support rod passes through the through hole, the
support rod 1s further rotatably connected to the bottom
connecting base, the bottom connecting base 1s rotatably
connected to a support rod, the bottom end of the support rod
passes through the surrounding wall and the through hole
and connects to the wheel, the top end of ht support rod 1s
rotatably connected to a sliding connecting piece, the shiding
connecting piece 1s slidably connected to the scissor unit of
the scissor mechanism. It brings following effects: firstly, the
top end of the support rod 1s connected to the scissor unit by
the sliding connecting piece, the moving connecting of the
support rod and the scissor unit can absorb or partially
absorb the torque of the support rod during the folding,
unfolding or walking; secondly, the top end of the support
rod 1s connected to the scissor unit by the sliding connecting,
piece, so the folding and unfolding are convenient and labor
saving; thirdly, with the support rods, the material and the
material cost are reduced; fourthly, the hand would not be
stuck during the folding and unfolding, the usage security 1s
enhanced; fifthly, the structure 1s compact and convenient to
assemble, the connecting strength of the support rod and the
bottom connecting base 1s enhanced.

The folding frame further comprises a bottom frame, the
bottom frame comprises radial mechanisms arranged front
and back with the same number as the scissor units of the
first scissor mechanism, the radial mechanism comprises a
central base and four bottom rods rotatably connected to the
central base, the end of the bottom rod of the radial mecha-
nism 1s rotatably connected to the first central connecting,
base or the bottom connecting base correspondingly, each
first central connecting base 1s connected to the radial
mechanism, avoiding the central portion of the first scissor
mechanism shaking or swing and improving the solidity of
the support of the bottom portion.

The first central connecting base 1s connected to the end
of one bottom rod of two adjacent radial mechanisms at the
same time, the structure 1s simplified and the solidity 1s
improved.

The first central connecting base comprises fixedly con-
nected two second bottom rotating joints and two central
rotating joints, the structure 1s simplified and the solidity 1s
improved.

The pull rod mechanism comprises a first pull rod, a
second pull rod rotatably connected to the first pull rod and
a second position groove, the first pull rod 1s rotatably
connected to the position base, the second pull rod, the first
position groove and the second position groove are coupled
in shape. The product has compact structure after being
folded, and 1t occupies small size.

The pull rod mechanism comprises two first pull rods, a
second pull rod and an assembly base, the two first pull rods
are arranged with space; one end of the two first pull rods are
rotatably connected to the position base, while the other end
of the two first pull rods are fixedly connected by the
assembly base; the second pull rod is rotatably connected to
the assembly base, the second position groove 1s disposed at
the assembly base. The connecting 1s solid and stable.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be further described 1n accor-
dance with the drawings and the embodiments.

FIG. 1 1llustrates a first schematic diagram of a portable
folding wagon of the present invention.
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FIG. 2 illustrates a second schematic diagram of the
portable folding wagon of the present invention.

FIG. 3 illustrates a schematic diagram of the wagon frame
of the present invention 1n unfolding state.

FIG. 4 illustrates a first schematic diagram of the wagon
frame of the present mnvention 1in semi-folding state.

FIG. § illustrates a second schematic diagram of the
wagon frame of the present mnvention 1n semi-folding state.

FIG. 6 illustrates a schematic diagram of the wagon frame
of the present invention in folding state.

FIG. 7 1llustrates a schematic diagram of the wagon frame
of the present imnvention when the pull rod mechamsm 1s
being used.

FIG. 8 illustrates a schematic diagram of the wagon frame
of the present invention when the pull rod mechamism 1s 1n
unfolding state.

FIG. 9 1llustrates an exploded and schematic diagram of
the pull rod mechamism of the present invention.

FIG. 10 illustrates an enlargement diagram of A of FIG.

4.

DETAILED DESCRIPTION OF TH.
EMBODIMENTS

(1]

The portable folding wagon, as figured in FIGS. 1-10,
comprises a wagon Iframe A, the wagon frame A comprises
a Tolding frame A1, wheels 20 and a pull rod mechanism 30.

The folding frame Al comprises four scissor mechanisms
surrounding 1n a rectangle and a bottom frame. The folding
frame Al 1s foldable to be 1n a folding state or unfolding
state.

The four scissor mechanism comprises two {irst scissor
mechanisms 11 arranged left and right and two second
scissor mechanisms 12 arranged front and back. The first
scissor mechanism 11 comprises two scissor units arranged
front and back; the second scissor mechanism 12 comprises
a scissor unit; but the numbers of the scissor units of the first
and second scissor mechamisms are not limited. The top
portions of each two adjacent scissor mechanisms are rotat-
ably connected by a top connecting base and the bottom
portions are rotatably connected by a bottom connecting
base, forming a sleeve frame with a rectangle top view. The
scissor unit comprises two linkage rods 15 with the central
portions rotatably connected.

In a detailed structure, the top connecting base 13 com-
prises two top rotating joints arranged in a right angle, the
two top rotating joints are respectively rotatably connected
to the top end of one linkage rod 15 of the first scissor
mechanism 11 and the top end of one linkage rod 15 of the
second scissor mechamism 12; the bottom connecting base
14 comprises two {irst bottom rotating joints arranged 1n a
right angle; the two first bottom rotating joints are respec-
tively rotatably connected to the bottom end of one linkage
rod 15 of the first scissor mechanism 11 and the bottom end
of one linkage rod 135 of the second scissor mechanism 11.
The lower portions of the linkage rods 15 of each two
adjacent scissor units of the first scissor mechamism 11 are
rotatably connected by a first central connecting base 181,
while the top portions are rotatably connected by a second
central connecting base 182.

Each bottom connecting base 14 is rotatably connected to
a support rod 16; the bottom end of the support rod 16 passes
through the bottom connecting base 14 and the bottom end
1s connected with the wheel 20; the top end of the support
rod 16 1s rotatably connected to a sliding connecting piece
17, which 1s slidably connected to the linkage rod 15 of the
scissor unit of the first scissor mechanism 11.
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The bottom connecting base 14 1s disposed with a through
hole, the top periphery of the through hole of the bottom
connecting base extends upwardly to form a surrounding
wall 141, the support rod 16 passes through the surrounding
wall 141 and the through hole. A pivot shait passes through
the surrounding wall 141 and the support rod 16 to rotatably
connect the support rod 16 and the bottom connecting base
14; the bottom end of the support rod 1s assembled with a
wheel rack 21, the wheel 20 1s assembled to the wheel rack
21. The sliding connecting piece 17 1s protruding with a first
lug 171; the top end of the support rod 16 1s fixedly disposed
with a fixing base 161, and the fixing base 1s disposed with
a second lug 162 arranged upwardly inclined; the second lug
162 1s rotatably connected to the first lug of the sliding
connecting piece 17; the top end of the second lug 162 is
disposed above the top surface of the fixing base 161 and
when the folding frame 1s disposed in unfolding state, a gap
A2 1s formed between the top connecting base 13 and the top
surface of the fixing base 161 for user’s hand to place for
conveniently folding and unfolding and avoiding stuck; the
sliding connecting piece 17 1s slidably connected to the top
portion of the linkage rod 15 of the scissor umit of the first
scissor mechanism 11 1n the comer of the rectangle; the top
connecting base 13 forms a limit mechanism restricting the
sliding connecting piece on sliding upwardly; when the
sliding connecting piece 17 abuts against the top connecting
base 13, the folding frame 1s 1n unfolding state.

The bottom frame comprises radial mechamsms 19
arranged front and back with the same number as the scissor
units of the first scissor mechanism 11, the radial mechanism
19 comprises a central base 191 and four bottom rods 192
rotatably connected to the central base 191, the end of the
bottom rod 192 of the radial mechanism 19 1s rotatably
connected to the first central connecting base 181 or the
bottom connecting base 14 correspondingly. In detailed, the
first central connecting base 181 1s connected to the end of
one bottom rod 192 of two adjacent radial mechanisms 19 at
the same time. Two bottom rods 192 of one radial mecha-
nism 19 are respectively rotatably connected to the two
bottom connecting bases 14, two bottom rods 192 of the
other radial mechanism 19 are respectively rotatably con-
nected to the other two bottom connecting bases 14 the other
bottom rods 192 of the radial mechanism 19 are rotatably
connected to the first central connecting base 181; the first
central connecting base 181 comprises fixedly connected
two second bottom rotating joints and two central rotating
joints 183, the two second bottom rotating joints are respec-
tively rotatably connected to the bottom portion of one
linkage rod 135 of two adjacent scissor units, the two central
rotating joints 183 are respectively rotatably connected to
the end of one bottom rod 192 of two adjacent radial
mechanisms 19. The two second bottom rotating joints are
arranged with space right and left, the two central rotating
joints are fixedly disposed at one side of one second bottom
rotating joints and formed splayed.

The portable folding wagon further comprises a case 40
made of flexible material, the case 40 1s assembled 1n the
folding frame. In detailed, the case 40 comprises a bottom
wall and a periphery wall extending upwardly from the
periphery of the bottom wall, the periphery wall 1s sleeved
in the scissor mechanism, preferred, the periphery wall 1s
connected to the top connecting base 13, furthermore to the
second central connecting base 182. Preferred, the bottom
wall of the case 40 1s supported on the bottom frame. The
bottom wall of the case 40 1s connected to the central bases
191 of all radial mechanisms 19 for people to lift the bottom
wall of the case 40 and drive the central bases 191 to move
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upwardly and to fold the radial mechanism 19, the radial
mechanisms 19 are convenient to be folded at the same time
so as to fold the folding frame; preferred, the case 40 1s
disposed with a handle portion on the bottom wall, the
handle portion 1s disposed at the center of the bottom wall,
so a user can fold the folding frame by pulling the handle
portion.

Two linkage rods 15 of the scissor unit of one of the two

second scissor mechanisms 12 are connected by a position
base 151.

The pull rod mechanism 30 comprises two first pull rods
31, a second pull rod 32 and an assembly base 33, the two
first pull rods 31 are arranged with space; one end of the two
first pull rods are rotatably connected to the position base
151, while the other end of the two first pull rods are fixedly
connected by the assembly base 33; the second pull rod 32
1s rotatably connected to the assembly base 33, the assembly
base 1s disposed with a second position groove 331. By the
second pull rod 32 rotating with respect to the first pull rod
31, the pull rod mechanism 30 1s situated 1n being used state
or folding state. When the pull rod mechanism 30 is being
used, the first pull rod 31 can be locked in the second
position groove 331 to keep in the used state, when in
folding state, the first pull 31 1s locked to the first position
groove 150 to keep 1n folding state.

Although the present mnvention has been described with
reference to the preferred embodiments thereot for carrying
out the patent for mnvention, 1t 1s apparent to those skilled 1n
the art that a variety of modifications and changes may be
made without departing from the scope of the patent for
invention which 1s intended to be defined by the appended
claims.

The mvention claimed 1s:

1. A portable folding wagon, comprising:

a wagon frame, the wagon frame comprising a folding
frame and wheels,

the folding frame comprising four scissor mechanisms
arranged 1n a rectangle,

a scissor mechanism of the four scissor mechanisms
comprising at least a scissor unit, top portions of two
adjacent scissor mechanisms being rotatably connected
by a top connecting base, bottom portions of the two
adjacent scissor mechanisms being rotatably connected
by a bottom connecting base;

wherein

the bottom connecting base 1s rotatably connected to a
support rod and has a through hole,

a top periphery of the through hole of the bottom con-
necting base extends upwardly to form a surrounding
wall for the support rod to pass through,

a bottom end of the support rod passes through the
surrounding wall and the through hole and connects to
a wheel,

a top end of the support rod 1s rotatably connected to a
sliding connecting piece, and

the sliding connecting piece 1s slidably connected to the
scissor unit of the scissor mechanism.

2. The portable folding wagon according to claim 1,

wherein:

the scissor unit comprises two linkage rods, each having
a central portion, the central portions being rotatably
connected;

the four scissor mechanisms include two first scissor
mechanisms arranged left and right and two second
scissor mechanisms arranged front and back; and
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a top portion of the linkage rod of the scissor unit of the
first scissor mechanism corresponding to a corner of the
rectangle 1s slidably connected to the sliding connect-
Ing piece.

3. The portable folding wagon according to claim 2,

wherein:

the top connecting base comprises two top rotating joints
arranged 1n a right angle, the two top rotating joints
being respectively rotatably connected to a top end of
one linkage rod of the first scissor mechanism and a top
end of one linkage rod of the second scissor mecha-
nism;

the bottom connecting base comprises two first bottom
rotating joints arranged in a right angle;

the two first bottom rotating joints are respectively rotat-
ably connected to a bottom end of one linkage rod of
the first scissor mechanism and a bottom end of one
linkage rod of the second scissor mechanism.

4. The portable folding wagon according to claim 1,

wherein

the top end of the support rod 1s fixedly disposed with a

fixing base,

the fixing base has a lug,
the lug 1s rotatably connected to the sliding connecting
piece,

a top end of the lug 1s disposed on a top surface of the
fixing base, and

a gap 1s formed between the top connecting base and the
top surface of the fixing base when the folding frame 1s
unfolded.

5. The portable folding wagon according to claim 2,

wherein

a first scissor mechanmism of the two first scissor mecha-
nisms comprises at least two scissor units arranged
front and back, and

a second scissor mechanism of the two second scissor
mechanisms comprises at least one scissor umit.

6. The portable folding wagon according to claim 5,

wherein:

lower portions of two adjacent scissor units of the first
scissor mechanism are rotatably connected by a first
central connecting base;

top portions of the two adjacent scissor units are rotatably
connected by a second central connecting base;

the folding frame further comprises a bottom frame and
the bottom {frame comprises radial mechanisms
arranged front and back with a same number as the
scissor units of the first scissor mechanism,

a radial mechanism of the radial mechanisms comprises a
central base and four bottom rods rotatably connected
to the central base, and

an end ol a bottom rod of the four bottom rods of the
radial mechanism 1s rotatably connected to the first
central connecting base or the bottom connecting base
correspondingly.
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7. The portable folding wagon according to claim 6,
wherein the first central connecting base 1s connected to the
end of one bottom rod of two adjacent radial mechanisms at
a same time.
8. The portable folding wagon according to claim 7,
wherein
the first central connecting base comprises two second
bottom rotating joints and two central rotating joints,

the two second bottom rotating joints are respectively
rotatably connected to a bottom portion of one linkage
rod of the two adjacent scissor units, and

the two central rotating joints are respectively rotatably

connected to the end of one bottom rod of two adjacent
radial mechanisms.

9. The portable folding wagon according to claim 8,
wherein

the two second bottom rotating joints are arranged right

and left, and

the two central rotating joints are fixedly disposed respec-

tively at sides of the two second bottom rotating joints
and formed to be splayed.

10. The portable folding wagon according to claim 6,
turther comprising a case made of flexible material, the case
being assembled to the folding frame and supported on the
bottom frame, and the case and the central base of the radial
mechanism are connected.

11. The portable folding wagon according to claim 2,
further comprising;:

a pull rod mechanism;

wherein

the two linkage rods of the scissor unit of one of the two

second scissor mechanisms are connected by a position
base;

the position base has a first position groove;

the pull rod mechanism comprises a first pull rod, a

second pull rod rotatably connected to the first pull rod,
and a second position groove;

the first pull rod 1s rotatably connected to the position

base; and

the first position groove and the second position groove

are coupled 1n shape.

12. The portable folding wagon according to claim 11,
wherein:

the pull rod mechanism comprises two first pull rods and

an assembly base;

the two first pull rods are arranged spaced apart;

one end of each of the two first pull rods is rotatably

connected to the position base;

another end of each of the two first pull rods 1s fixedly

connected to the assembly base;

the second pull rod 1s rotatably connected to the assembly

base; and

the second position groove 1s disposed at the assembly

base.
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